INTRODUCTION
Stroke is defined (World Health Organization) as "rapidly developing signs of focal or global disturbances of cerebral functions, leading to death or lasting more than 24 hrs with no apparent cause other than vascular origin".
1 It is a global health problem and is a leading cause of adult disability worldwide. Stroke is the third commonest cause of death after cardiovascular disease and malignancy in India. 2 A WHO collaborate study showed that both in developed and developing countries, nearly one-third of stroke patients died within 3 weeks and 48% died within a year. Among all the neurological disease of adult-life, stroke clearly ranks first in frequency and importance, at least half of the neurological disorders in a general hospital are A study on short term outcome of stroke in a rural tertiary care center of Sub Himalayan Terai of this type. 3 Studies on stroke epidemiology about incidence, prevalence, and case fatality have mostly been conducted among the developed nation. Indian Council of Medical Research (ICMR) indicates that in 2004 there were 930,985 cases of stroke in India with 639,455 deaths and 6.4 million disability adjusted life years (DALY) lost. 4 According to the estimates by the National Commission on Macroeconomics and Health, India, there will be 1.67 million stroke cases in India in 2015. 5 In a recent epidemiological study in the city of Kolkata, the age standardized prevalence rate to world standard population was 545.10 per 100,000 persons. 3 The patients of stroke either die or live with disabilities. The clinical manifestation depends on the site and size of stroke. Following a stroke, oedema develops in the parenchyma surrounding the damage brain due to inflammatory tissue reaction. This along with increase size of infarct or haemorrhage is responsible for deterioration of patient during early phase. The early mortality following acute stroke is mostly due to swelling of brain leading to cerebral herniation. The other cause of early deterioration following stroke are neurological cause like failure of collaterals blood vessels, recurrent stroke, haemorrhagic transformation of cerebral infraction, cerebral edema, seizure, etc. Systemic factors like -Infection, metabolic disturbances, venous thromboembolism, pulmonary oedema, drugs and cardiovascular complication are also responsible for early mortality. 6, 7 Therefore, initial outcome following an acute stroke depends on successful control of these factors. Despite the advent of recent modalities of treatment of selected patients with acute ischemic stroke, effective prevention remains the best treatment for reducing the disease burden. [8] [9] [10] Primary prevention important because >70% of stroke are first ever stroke.
11 It is helpful for healthcare providers and the public to be able to estimate a person at risk for a first stroke.
However, very little reliable information is currently available regarding epidemiology of stroke in India. The reported frequency, pattern, risk factors, and outcome of stroke from India are largely derived from hospitalbased observations. 12, 14 Very few epidemiological studies on stroke are available from India. 3, 13, 22 Hence, in this study, it is planned to determine the subtypes of stroke, evaluate the risk factors of stroke, short term outcome (with available and affordable treatment modalities), case fatality rate, and the evaluation of factors responsible for outcome of stroke in this rural tertiary care center. This study is different from other studies as National Institute of Health Stroke Scale (NIHSS) for assessment of neurological deficits in post stroke patients instead of the Glasgow Coma scale is used.
MATERIALS AND METHODS
A cross sectional observational study was conducted among the stroke patients admitted in Medicine ward at North Bengal Medical College and Hospital, during June 2010 to May 2011. Participants were selected by purposive sampling procedure. In this study, 167 participants were selected after screening by following inclusion and exclusion criteria. But 17 patients were lost in follow up, so we had followed up 150 patients of acute stroke up to three months.
Inclusion criteria
1. Clinically suspected cases of stroke patients who were admitted in the General Medicine ward from Neuromedicine or Medicine outpatient and emergency department. 2. Stroke diagnosis confirmed by cranial CT scan. 3. Informed consent from the patients or his/her next of kin (in unconscious patients).
Exclusion criteria
The patients with following diagnosis were not included in this study. Transient Ischemic Attack, Head Injury, Subarachnoid hemorrhage, Venous stroke (cerebral venous thrombosis), Stroke mimickers (e.g. seizure, intracranial tumors, certain types of migraine, post-ictal phenomenon, hypoglycemia, other metabolic encephalopathy etc.), Acute or chronic meningoencephalitis, Unmasked cases of prior stroke by fever or sepsis, Intracranial hemorrhage within pre-existing brain lesion (e.g. neoplasm).
Each patient was assessed clinically by taking detailed history from the patient or his/her family members, followed by clinical examination at the time of admission and the periodically till discharge or death. The following scales were used for assessment of severity and disability of patients, National Institute of Health Stroke Scale (NIHSS) for acute neurological deficits at the time of admission, then again on 3 rd and 7 th day and at discharge, Modified Rankin Scale and Barthel Index for disability assessment at 1 st and 3 rd month of the patient who had survived the ictus. A through clinical examination including general survey and detailed neurological, other systemic examinations were also carried out. All the observations were noted.
Each patient underwent following investigations, cranial CT scan and MRI where indicated (according to inclusion criteria), routine investigations including blood hematology, viz. hemoglobin percentage, ESR, total differential count, blood biochemistry, viz. lipid profile, sugar, creatinine, electrolytes and electrocardiographygraphy. For neuroimaging studies, Computerized Tomography scan single slice spiral, Hitachi CT scan machine of this institution's radiological department were used, and 5,10mm slice were taken in most of the cases. In some cases MRI of brain had done using 1.5 Tesla ge MRI machine. Intracranial hematoma volume was calculated according to the formula of ellipsoids (ABC/2). 15 The first area of assessment in stroke outcome score is the evaluation of neurological impairment clinically by documenting major domains of involvement.
16 NIHS Scale was used to assess stroke severity in Motor, Sensory, Vision, Language, Cognition, Affect 17 during admission, 3 rd and 7 th day and at discharge. 2 nd major area of assessment in determining the stroke outcome is measures of Disability defined as "any restriction or lack of ability to perform an activity in a manner within the range considered normal for a human being." TheBarthel Index and Modified Rankin scale were used for disability assessment. 18 During analysis we had divided MRS in good outcome with score 0, 1, 2 and moderate outcome with score 3, 4. Similarly with barthel index score less than 50 and more than 50 in two groups, though patient is not independent even at the score of 50.
An approval of the Institutional Ethics Committee and Health University was duly obtained as per existing norms. The written consent was taken from each patients or patients relatives (in unconscious patients).
All the data were collected in a prescribed format.and tabulated in excel sheet (Microsoft office 2007). The data were analyzed by EPI INFO software. The chi square test and t test were performed. P value <0.05 was considered as statistically significant.
RESULTS
Of these total 150 patients 113 (75.33%) had ICH and 37(24.67%) had cerebral infraction on neuro-imaging study. Sixty-two patients died during 28 days following stroke and thus the case fatality rate within 28 days was 41.33%. Amongst the 88 survivors after 28 days, 58 were intracerebral hemorrhage and 30 were cerebral infraction. We followed them up till three months of the stroke and found no more death. The Table 2 shows that 60% of patients were admitted within 24 hours of the onset while 40% came after 24 hours' period. It also shows that only 12% came within 3 hours of the onset. Fifteen out of 113 patients (13.27%) with ICH and 3 out of 37 (8.10%) cerebral infraction patients came within 3 hours' periods of the onset. However, despite early arrival, 9 (60%) out of 15 patients of ICH died while one out of three infraction patients (33.33%) died during hospital stay. However, there was no difference of early versus late presentation between ICH and Cerebral infraction group (p>0.05).
This table no.3 shows the distribution of occurrence of various symptoms at the onset in case of stroke. Among 113 cases of ICH 68.14% had loss of consciousness (LOC) and among 37 cases of cerebral infraction 29.73% cases had right sided hemiparesis as most common clinical presentation. On analysis LOC, convulsion, vomiting and speech disorders were found statistically significant in relation to ICH (p value <0.05) where as monoparesis had significant association with cerebral infraction (p value < 0.05).
This table 4 depicts the distribution of presence of associated risk factors in ICH and cerebral infraction. In cerebral infraction history of RHD was present in 37.84% of cases Among all the stroke patients 82% cases had MCA territory involvement, followed by PCA (8.67%) and multiple arterial territories (8%). Among study population, multiple arterial territories involvement was more common in cases of cerebral infarction (27.03%) than in ICH patients (1.77%) ( Table 5) Most common site of intracranial haemorrhage was found to be basal ganglia and thalamus (64.6%) followed by lobar haemorrhage (23%). Two cases of primary intraventricular haemorrhage were detected (Table 6 ).
Most common site of cerebral infraction was subcortical (56.76%) followed by involvement of multiple area (Table 7) . Most common age of presentation of intracerebral haemorrhage was more than 40 yrs. And complete recovery occurred in 5 cases (4.43%) with age less than 40 yrs. On statistical analysis significant association was found with outcome of stroke in relation to younger age of patient (p value <0.05) (Figure 1 ).
Most common age of presentation of cerebral infraction was >40 years of age. Death and residual paralysis was more in >40 years age group compared to younger. Complete recovery was more seen in <40 years age group. These association were statistically significant (p value<0.05) (Figure 2 ).
Intracranial hematoma volume > 30cc, intraventricular extension of intracerebral hemorrhage and midline shift >5mm are well predictors of poor outcome of intracerebral hemorrhage. On statistical analysis all were found to be significant (p value <0.05).
Total 13 cases (11.5%) had recurrent stroke, rest 100 cases had first ever stroke among ICH stroke patients. On analysis statistical significance were not found in relation to death (p value>0.05).
Seventy five point eight six percent of ICH patients who were admitted with severe neurological deficits (by NIHSS score) were improved to 31.03% cases with moderate neurological deficits at the end of third month of follow up.
In cerebral infractions 53.33% patients were admitted with severe neurological deficits but at the end of 1 st month of follow up only 3.33% remain severely neurodeficit and at the end of 3 rd month only 20% cases remain moderately neurodeficit with 6-15 NIHSS score.
Seventy five point eight six percent of ICH cases who were admitted with severe neurological deficits with NIHSS score of 16 to 42 was improved to 34.5% at the end of 3 rd month of follow up in comparison to 63.8% at the end of 1 st month.
In cerebral infraction 53.33% cases were admitted with NIHSS score of 16 to 42 and at the end of 3 rd month of follow up only 26.66% of patients remains as moderately disabled with Modified Rankin score of either 3 or 4. Barthel Index is also a tool of disability assessment. Those 44 patients (75.86%) of ICH who were presented with severe neurological deficits improved with remaining 10 patients (17.24%) as severely disabled and dependended with barthel score ≤ 50 at the end of three month of follow up.
In cases of cerebral infraction only 2 patients (6.67%) remained severely disabled and depended at the end of study period. Figure 4 and 5 shows associations of risk factors with ICH and cerebral infraction in relation to outcome in the form of 30-days mortality, partial recovery and complete recovery were assessed. Significant association was found with outcomes in relation to age and hypertension in cases of cerebral infraction and in cases of ICH to age and smoking (p value<0.05). It failed to show any statistical significance with other risk factors in relation to different outcomes may be due small sample size.
DISCUSSION
Acute stroke is a heterogeneous condition with respect to prognosis. It is impossible to predict outcome in an individual with greater accuracy. In stroke chances of survival depend on various factors like neurological damage, metabolic disturbance and systemic dysfunction. Early mortality rate in this study was 41.33% (95% CI, 1.54 to 11.13) which is much higher that observed in developed nations (17% to 33%). 13 In this study one-month mortality from stroke or related complications in ICH is 48.67% and in cerebral infraction 18.92%. Daverat P et al.shows 31%, Douglas and Haerer reported a mortality rate of 40%. 19, 20 In Oxfordshire 21 case fatality rates 10 (95% CI, 7 to 13) and 50 (95%, CI 38 to 62) for cerebral infraction and ICH respectively and in Perth study it was 12 (95% CI, 8 to16) and 30 (95%, CI 17 to 44). In a population based stroke survey in Mumbai, India Dalal et al.shows overall case fatality for first ever stroke was 29.8%. 22 The higher 30-day case fatality ratio in our study is probably due to inclusion of more severe form of the cases. This is because it is a hospital based study from a tertiary referral centre. Minor strokes or those with intact consciousness are usually managed at home or in the primary care centres and they are often not referred or brought to the hospital. I n t h i s s t u d y t h e r e we r e 7 5 . 3 3 % c a s e s o f intracerebralhemorrhage and 24.64% cases of cerebral infraction. The ratio between cerebral infraction: hemorrhage was 0.33 excluding subarachnoid hemorrhage. According to Feigin et al.2009 ischemic stroke accounts for 50% -85% and hemorrhagic stroke either subarachnoid or ICH accounts for (1% -7%) or (7% -27%) respectively worldwide. 23 In Kolkata study, 11 neuro-imaging was performed soon after stroke in 59.5% cases which revealed cerebral infraction in 68% and ICH 32% cases. The ratio between cerebral infraction and ICH was 2.21 where as in our study the ratio was 0.33. This maximum cases of ICH can be explained as our institution is a referral tertiary care centre situated in a rural area and apex referral centre of a large northern part of West Bengal with a very poor socio-economic and cultural as well educational background with unhealthy life style. So the less severe strokes either not referred from primary health centre or patient neglect due to poverty or lack of awareness or managed by local physician etc.
Sixty percent of our patients were admitted within 24 hours of the onset while 40% (45.94% of cerebral infraction 22 which is consistent with our study 45.94% patients of cerebral infraction reached hospital after 24 hrs of stroke, which precludes the scope of modern treatment (7.96%) patients of ICH were admitted within 3 hours of stroke but outcome was death may be explained by severity of neurological insult. 48.66% of ICH patients were admitted within 24hours of stroke.
Das et al. 3 in a study in Kolkata had shown the ratio of cerebral infraction: ICH was 1.86. In ICH basal-ganglia thalamic region was the most common (75%) site of intracranial bleed, followed by lobar (12.5%), cerebellar (5%), brain stem (5%), primary intraventricular region (2.5%). But in our study higher incidence of lobar hemorrhage (23.01%) detected [vide Table- 8] . In our study in cerebral infraction, the most common lesions were subcortical (56.76%), followed by multiple area (21.62%), cortex (13.51%) brainstem (2.71%) and cerebellum (5.4%) whereas Das et al. 3 had shown in their study most common lesion were subcortical (75.6%),102 followed by cortex (19.8%), brainstem (2.3%), and in cerebellum (2.3%).
In this study 11.51% of ICH and 5.41% of cerebral infraction patients had prior history of stroke (recurrent stroke). 2.71% and 0.89% of infraction and ICH respectively had given history of TIA.
Associated Risk Factors: The Framingham Heart Study and other international prospective epidemiological studies identified the major atherogenic risk factors for stroke as hypertension, diabetes mellitus, hyperlipidemia, and smoking. 24 Hypertension: In our study 56.64% cases of ICH were known hypertensive but on irregular medications and 27.01% of cerebral infraction cases were hypertensive (JNC 7 criteria) with significant association (p value<0.01 and 95% CI 0.12-0.6). A community based case-control study 13 in Kolkata had demonstrated hypertension was the most important risk factor stroke with odds ratio of 5.04 (95% CI 4.16-5.92) in women and 21.87 (95% CI 18.69-25.05) in men. 7 Diabetes Mellitus: In the present study 21.62% cases of infraction and only 5.31% cases of ICH were diabetic. Significant association was found with cerebral infraction (p<0.01 and 95% CI, 1.40-17.65). However, DM is known to hasten atherosclerosis which in turn favours the development of cerebral infraction.
Ischemic Heart Disease: In our study only 13.51% of cerebral infraction and 12.39% of ICH had IHD and calculated p value >0.05. Emboli tend to occur in the first few weeks after an acute myocardial infarction but one study had found that a lesser degree of risk persist for up to 5yrs. 3 Rheumatic Heart Disease: In this study 37.84% of cerebral infraction cases associated with valvular heart diseases, but it failed to show any statistical significance in respect to outcome (p value>0.05). But the presence of atrial fibrillation in 37.84% case of cerebral infraction was statistically significant, as calculated p value<0.01.
Smoking: In this study 18.92% of infraction and 54.87% of ICH cases were smoker and it was statistically significant (p value<0.05 and 95% CI 0.13-0.51).
Clinical features: This study found most common clinical presentation of hemorrhagic stroke was initial transient 
